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m^^fitzmm^^i^y V^KMlBir^:^^ y!>\H(7)t'ri^'x.^ h^°^ y^:^m1^ 
^BiLtzmmtrz^s^^r Yi,mz0mim0.t Lxmm^tixish-r. t^^^. 

imim 4 ] flJia;^ V y KS^^#{i. :^Vy Y^Wdi^vf a i t 
^T^VyY^TsVy Y^^ifivt a i t ^im\>X¥fXh^7sV -7 K i 0 ^^^\z.mSi 

C i: =lr#m i: "t -sm^:® 3 fSi^O rr V i/ 3 >' V j;^ -r A o 
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^ 5^ n ^ 3 > =S: > li' ^ - ^tf $ i^><^ ^ > a. - ^S' T' n "7 
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[0 0 0 1] 

iis T V ^ — '> 3 >' ^* A ( A P : Appl icat ion Program) ii^'^ 
ffl L^:-?^ V l-'^V^TObir— ^>^3 i/ 3 > (G C : Garbage Collection) ItC 

[0 0 0 2] 

:^i*=Sr$R'2)^0;&^*)^o J ava (^^^^) WS^-C^^o J av 

a (^^^) Ji^SS un Microsyst e m sttO^^^-C^^o 
[0 0 0 3] 

f ^^*'J^Si^^Siil6^t-MS&:i-^:«"-^>^'^l^^'>3 (GC) ^«=l:fix.^ 
[0 0 0 4] 
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'fv^J i:v^^o ) jJi^^&^^tLx X V^y K5&^^><^:ty>'3i^ ^^<^T^-^r;^{i-€■ 
^ Y^(r>-^-fV^^ y ^.i)^^m'^fi^o 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 
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6/ 



10 0 0 8] 

J^V-yK (J^T. rAP;^Vy KJ i:v^9o ) (ommzX ^ ^r-J Y^<Dt 
[0 0 0 91 

mvf^ms 0 2 7 8 4 5-^<^m. 

[0 0 10] 

U J: ^ ^ -r iiS] 

[0 0 11] 

Mx.^^^ GC«:ff "5:^ V-;' K56^ AP0 1o<^>^^ •;'^^itl*I(^:f/v^i^ h 

^<D7s9 y^W$(.^zM}Bi-^AP7.\yy K;6^ rt-y^/ji^' b :^^'f > ^ A^V^ti-g- 
tL t> :t- y ^ ^ ^ M*I<^ 13l{±^^<^^yvi^ h'K'f nbT-LT;^^ 
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[0 0 12] 

:h^-^i^=iu^z^3> (GC) v;^x^=&Ji^-r^cii: tg6<ji:i-;5>o 
[0 0 13] 

ps. c T r -fe ;^ nr tgtr ^) ^ ^ V h L T ^ m t ^ y^i^ ^ 

[0 0 14] 
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9 ii^mtt ^-Wcifi^ c ^ v> 7t ^ (r>^n izidn^^-^ it-^:dm^ 

[0 0 15] 

<#^> 
[0 0 16] 

GC->>^-rA 1 Ofi^ CPU. ^•=e';^*'lix.7t=r>ea.-3^lc::fev^T^^U 
l^^lt/W ^ ttfc^J^ T'n V A:&«C P U J; o T^^ff ^ tta J: i? ||^$ tt, 
KtlJI^'Sr^f ^— l^<0^^1^--r -f A (OS : Operating 

System) S.C^v^3b>9>'5>'IKll'7v>'£:'^«J?-^. Java (S^^^) 

o 

[0 0 17] 

GCv^^T-A 1 Ot±. mi tc^l-id IC, ^ ^Ul 0 0. i^T-Js.^ 

MfasR2 0 0. X Kwaiass o o;5.z^gcsp4 o o Sri)ix.^o 
■t'5.^tg^tiv\ ^^h^tsbi 1 ^w^-:rvj-i7 h#Bs^mgi5i 2 o^^-r^ 

o 

[0 0 18] 

:tyva^i5^ MtllgI52 0 0«. Hrf^J b=S:^ai-**itgSrSV\ f r om 
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ab^:e-rva:i^ h'lt#IB'li§R2 l O. :f/v^i5^ V^^^2 3 os.o'>-7';v^ 
t£i5^ f r omx-'/;l'2 2 Iti. G C^«&BtfiC^5V^T:|?^:^i-'5>^^7'>^^ 

h^. t ox-y;v2 2 2{i. -7-^^T:^K^-i'-7°:^^-r-^7)-T-^#W^^ 

[0 0 19] 

3 2 o> rtrvi^ h#M1ff#3 3 oiSLXf:^^^^^^ A o\m^^ir^ ^^'^'^^^ 

T'vji^ hiJ^M ^rJ' f r o m"r-":^;V36^?> t o t" — ^^JWlc^iftf C ^ =^±1*1 
[0 0 2 01 

GCf|54 0 0{i> *2is:6<i^cv^t)fc9)^5{r-^>^3 V^tJ^lw^fi^ GCflJW4 
10. V y K^a^^iam 4 2 0 . 4 3 0 4 4 0 

•r^o iC0GCgP4 0 0^«t»'ll-i:UT^f*?tt^GCti. ^6<Jlc^-i^ TV KJ^ 

L K =^ #it ^ -^T =1: o T <b O-fl^Jh ^ :^^<^ <0 
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^$02 0 0 3- 1 8 7 6 9 0 ^ ^-i^ : 10/ 

[0 0 2 1] 

^ V^yV 5^^1 0 Olcislt^^^H^fSIJl 1 0(±. APXl^y K^«^i-^ 
[0 0 2 2] 

^;^7T>r;v^<?):*-r>?:ci5^ h<^^^lf^^#fi?,t-c> oso^^';i=s^«t:= 

•r- 7*;V^#^2 4 Oti. f r omf--"7';V^t§i-*><^i: tTfflv^t>tfCV>^ 
[0 0 2 3] 

TsV y FWaifRS 0 OlC:fett^;^V'y K$ll^ia53 1 0 t;!/^;^^^ 
=^ffv^ AP=^«^-t-^#>^V"y Y-BLtfQ^%M.<07.V-j K=S:mMtTe«Jt'^ff 

GCSI54 0 0lci3ltS;^l^';' F^^^#faitgl54 2 0 ti. #fiS,^2ka=Srfi^^^m 
[0 0 2 4] 

#fi^^J!feagR4 3 Oli^ #M^ek3a«rfi^9^tl*^t. j#i&lf|54 4 0 ti> v-^'^ 
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^-v : 11/ 



cmnu 4 1 0 ti. vm^^^^mmir^ ^t\.zxn. mm^m^nm^ 

1 Olc-eox K=&#ih$-^T7&>?>, #MMIH54 3 Ol3^o;^l^-y Klc:J:rJ-jS 
[0 0 2 5] 

^T'v'^i^ h«r}g-r^$ JJ^T-Vi^ h<^^^fiz:S«rti-r:t"/v?^^' 

jj^ti. :ty'y^i^M*i. xit^^ty-i^:^^ hmmmms 5 sn\z 

X V > is v^r 'j^i^^^ /ii6?S^ $ ti.-c ^ :t r V 3^ h t^M-f 

[0 0 2 61 

h 2 0 1 c ^*gfrv>;z,o 

trz^^^ b 2 0 1 a=^fgfCi3t). of t), Y 2 0 1 aO^^'JT 

VU7,^\HmtLXisy). tfz'S\]<7)tyi^:r.^ h^'^>^it. i b 2 0 

1 d^JiLTV^;g>o tJfeoT. K3 5 1 (±> mn^^z^fih<D:ty^i^ j^-^ V 

y^>(>^^^mirh^t},zx^:^:rp:^^ h 2 0 1 a^ > 2 0 1 die 

T^'t:^nfm-^j:^mX-^&o 
[0 0 2 7] 
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:trv^^ h 2 0 1 b^-mLXiB^. ffi^:^^ h 2 0 1 hn<or- t LX . 
^f-Jx.^ h 2 0 1 e ^^'t^-f'J:x.<7 hz-^-'f >:5':6^'^itL-rv»^o t^feoT. ;^ 
k-y K3 5 2{i> ^tLib0^r-:^ii5' h.-K-f ^^J'^jyiS^fclcj: >):^-rvi^ h 

2 0 1 e tcTi^-fe;^BrHg^ms,"e^^o 

[0 0 2 8] 

lasii. f r oinT--r;i'S.CKt o ■r-":^;v=S:^t-Il!-eib'i>o 
^a-'/vi^J' Mf#ffi1t^2 1 0l*Ii::> ra-'/v^^c^^ hsj^-f V;J'Xtin u 1 1 -It* 
+^'5j^/itt1§l^-t"'2)fci6<^2 0(7)T---'/;V#iStt^3h-'C^«!)> t/i, from 
✓'iS? 2 1 I'^Xft o 7^-7*;V'i^°^ >^ 2 1 2>6^^i-^o from 

y-^-:f)\,y^y{y^ 2 1 1 -e<^2o(7)7^--/;K^>d*)— :^:5^-e^ 
i). t ox--/;v^''r v:?^ 2 1 2fi. rnn^^^-t^^ > 9xh^o cici-eti. ^ 

B#,>5:-ef r om-r-^^V'-i^M ^iJ' 2 1 1 ;e>^JiLTv^^T--":^^V=Sr f r omr-r 
;Vi:j^.LT:fet), t 0 7^--7';V*°-r 2 l 2i)m\^X\^^h7-'-r)\^-^ t oT- 

[0 0 2 9] 

f r omf--7';V2 2 1 ii. G CPg$^B#.*Cl'*3V^T{±. -?-<7)B#lC#:&-r^^^ 

t fz. t o 7"--r;V 2 2 2 (±. #flB^!!La(?)^t^T' f r o m-r 2 2 1 

hmWiX^X^-rVs.^ y^>(>^-^mH-f^'T-':f)\^Xh^o ^fcis, f rom^r 
-•f)V2 2 I4'<^:tyvji^ h V:5^7&«t o"r-:/^l^2 2 2 ^fc#I(l^tL^ 

'?-0:a-:/vi^ V^/C'^^^&^^tL-Cv^fcf r om-r-7';V2 2 11*1 

[0 0 3 0] 

i-ig-e^jj. 1214 (a) {i#H§^ap$smws^^L> 1114 (b) \,tmm^ 

^4 (a) T-{i> #M^2ka^*&t«flwi3tt^ f r om-r-7';V2 2 1 x«> o b 
jA202 a^ objB202 b. o h '} C 2 0 2 c<0^^^iX(D'^^V Y 
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[0 0 3 1] 

^(D^izA P X 1/ '7 K 3 5 4 ^M^t LX^mMmTb^fi^tifz^^iiZii^ A P 

;{)«f r omr— y;V:6>?> t o-7--r>>Vt*^iif^tt> -eo^*^ LTiH 4 (b) K 
^irViWJZfj::ho f r om-r-7';V2 2 1 y-efi. o b j A 2 0 2 a ^JgLTV^ 
fz^-Zfi^sc^ h^t'^ >'$^<D^^Lfzmmt. o b j C 2 0 2 c ^JgLrv^Tt^f-^ 
h.-H-f >i5^0^p^L:AcJ#^i:<^Ii|:a^7&^n u 1 HififrcMff $tLT:fe «9 > to 
■r--/;l^2 2 2 y tcti. o b j A 2 0 2 a ^SrJgi-^'/i^a^ ^ b 'i^^ ^ ^ ^> ob 
j C 2 0 2 c ^J^i-:trvii5' h jH-T >^ fc;i»^^m^^tL-CV^^o 
[0 0 3 2] 

El 5 (i. Kit It. ;^ '7 iJ' b#BB1f ^^^-flll-C^^o 

KHov^T<^'If^^#tf '^)<7)-eab>}. ^#:eijtc{±, ;ycS3 2 1. Wn^Z 2 2 
. -y^^^M 3 2 3. GCm^n:^^ y 3 2 GC7^i5^3 

2 5.5}- -/i^i ^ h 'mm.mmm^-'^ > 3 2 e ":^v*^ h #R^if 1^ 

>Vyt'^>^ 3 2 7 *^tfo ^i3^ V K^^^^cfi. V Kit ^3 2 0 O 
^^iJMit<7)<;z^;&^-rx^ 3 4 0 Mit'^>?t#^t^^o 
[0 0 3 3] 

:^lyy m#3 2 0tc;fefrt^4^t]i3 2 1 K§(|IW<^^^i6<^);5^V 
«7 Ft'tM^^i-'lt^-e^ 19 , w a i t r u n'^M. read y^S^^OSU 

^E3 2 2 Y^omtm^^irmmx^ n . mcmim^i^:^ ^ y 

«3feJt^^v^;^ V-y K5&*r e a d y)l».-e*tL{^-€-tLj: O^E^I&v^;^ V«y K 
[0 0 3 4] 
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<?5X:^ 3 2 3 iz^^^ifl. X K^i^r u n^^tS^^ tt<2) 

I^IC, C:<7)X^ y ^''i^-f 3 2 3|*30ft75^'e<^^^l^v>^^l-lSi5g^tt^o 
[0 0 3 5] 

M fC<0#BMa:6^fl-Ti"^ ^ 0 F F lI^tL^o 
[0 0 3 6] 

^ fc. :a-^Vi h#H^'lt^:^7 1/ y h > ^ 3 2 7 {±. KIC^S 

b #HB1tffiS!5 1 2 0 .J: o X^mW^Wi ^ tL;i» o 
[0 0 3 7] 

K3 5 6{±. GC«y^§|54 1 0 t:: J: ^ G C ^^ff-t*^ V K't?* 

APX^yK3 5 5 a> APX^u'K3 5 5 b^ A P;^ K 3 5 5 c 
M^gfea;&s^:b *i'a-<^M * ^ b T -5) o 

APXV-y K3 5 5 ati. ^fiS^il:*^'^ $ tL3t#:<^>:bt^t?^ «9 ^ ^i^Xih^ 
o Cl^:T'^^^f'^'^{i^ s 1 e e ptftS-ot f}#lL^^,r'{±^v^ia:«rV>v\ ^IS 
^lC:fev^-C(i r u n^bcM^ read yJK^,#i:^'ffc Uf-So 
[0 0 3 8] 

AP;^!^-;/ K3 5 5 bt±^ #BgjJ!lS:*«5&$tLTV^^ i;C:;5>O4^^-e*0:^ 
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[0 0 3 9] 

m 7 OMfiw a i t m».<^^ V y K^. r u n^yci^.^O;^ W y K J: i9 ^ e 

[0 0 4 0] 

[0 0 4 1] 

J^T> GCi^;^-rA 1 OOldf^lwOV^TU^.^g-r'&o 

G C ^Ut^^Jaa > \i'^'=>^ ^ —^mMx^r t> -?) o 

GCmm^4: 1 0{±. ftlOlw, f r omx-X;V'i^M 2 1 1 i: t ox-T' 
>^ 2 1 2 0J*l#=Sr^'r^Cli:tcJ: Ox f r omx-X-'i'^: t 
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[0 0 4 2] 

l^X^y^^°^y^ 3 2 4\.zm^L {7.f-yy'S 1 3) , >^ 1/ ^ K$Ijra3 1 0 
\,zAF<D^::^Uy V<DW±^MW^^^^ (7.xy7'S14) o t'S 1 3 

^3 2 e^lU^^^^/v^J^iJ' h#HS'lt^*V>b'J^'1'>i5' 3 2 7Km^ir^o 
10 0 4 3] 

«y K^^jh^bcS. g|I*> s 1 e e p^mKi'^mm-<:$)^ . T^Vv K<7)#it^|^^: 
{i. s 1 e e pR#.=Sr^»l?^LT> s 1 e e p com<^m^J3H-r^J^-e^;S.o 
T.T-'y'/S 1 4tC^V>T. GCtlJ^§|54 1 Oti. bWaif^3 

5 3rt(0:^yv^^ hjj.MViJ'^^ik'B-^'epmi-^^'^va.jj^ ^^rMi-;?>-7>- 
;J''^t-^=s^^f^7t:46<7)*^^r^:^^^5' h#Ma*ffV^ (XT-y/S 15) . GC 

[0 0 4 4] 

mm^i^mtir^M0.:^i^y \'^m^mt:mm' u-t^t^s 1 9) . -e<^^^ 

Lfc>^^y K<^)GC'79:5^3 2 5 =l:OFFtcL (X'r^yT'S 2 O) ^ X 

1 0 t'-e<^^^b7tx Ko>ifjh*»i^$-^'c (j^T-^y'/s2 1) , # 
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^ o 

[0 0 4 5] 

J^-^lCJi. GC$!J^iS4 1 Oii. jiim§l54 4 0 lC'7-^'#.^^^^;^^TV^3&v^:^ 

2 2 ^ci5V^-C{i. mWcU4:A0it. '0m^m.KX^X t o7'-'y)VK:^'ri^au^. 
yyi?^:>^:$'i!)m^^f^X\^^^j:^^t^^(7)ffi^:^^y. of I? f r o m-r- ■7^>'V 

*l»tfei-^o -<^^#^fe^i^ :a-:^v^i^ h^fiK^2 3 0^^ h^^Ofc 

^ o 

[0 0 4 6] 

GCiim§I54 1 0(±. ra^^#fS'ltlH54 2 Qn<07.\y-J K^^^#4 

2 1 «:#HBtT. V-;' m^^S^^r^o 

t T . G C SiJ=ffliSB 4 1 0 ^i^ A P (D^:^ V -J K tcMSi- h^Vv Kit ^4r#M 
LT. ttSS 2 l/6^wa i t m^.^^^ ^'^^ K=S:^^-rS (X'r'7 7'S3 1 ) o CI 

[0 0 4 7] 

gB4 1 0(*. Y(D%%^3 2 2 76^ft^®v>x K^^^L 

3 3) . ;^m«S«<^^l^'^ K^til'&^Sj&^^^'J^Ei-^ U-r';'yS3 5) o ttz 
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^#M2 0 0 3-1 8 7 6 9 0 ^ ^-v : 

.^'T'S 3 5) o 
10 0 4 8] 

T'S 3 7) ^ m^^lQia^ll';i'2)o 

fctr^^L (XT--y"/S3 7) . n^y^\yy V^^^'S.^^^^o 
[0 0 4 9] 

m3 5 3<7)^m<r>^'^^^^^y^^>^^-^^^'^ (;^T-'y7'S4 1) , ^WM 

SgR4 3 0lc#Ma U-r>y7'S4 2) *^f^-^^ i: J: . APO^fir^^ 
[0 0 5 0] 

HI Ifi. n^:^Vy K#HS^at^-t7n— h-e^^o 
GC^^^4 1 0{i> Kl::MJSi-^>^l^^y F'It#ff <^G cr?BW^ 

'^y^y^^>i^Z2Ai)m-r^m\i^mU\^ (X-r^;'7'S 5 1) . #M^SgP4 3 

5^:^. Gc$u^^j!ka (iii8#M) (DWipm^^t^ z.(Dn^7.vy vmmm 

:hfzib. G C mtm:^ ^yi^;K-f>^324 jJ^fgl-^fi 
T'S 5 3S.t;'^:^T->y7'S 5 4liJ:oT> G CM^i^l^mi::. n^:^VyV(Dmm^ 
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w w 

[0 0 5 1] 

-t^m^m^L (X-r^7 7'S5 3) . #.TOSf54 3 0lc#M^a (X7^«;/-7°S 

#MS^4 3 0{±. ^g^tL-rv^^p^^'mSi^^'b^ rt-rv^J^^' ^iJ' 
^^mt (Xx>;/-7°S 6 1) . :tr>^ii^ h'i^°^'>^^^mUfc:e>-S56^^*iJ^t 
(>5.y-';'7'S 6 2) . i^mLfzm^Kit^(D^mLfztrV > tm 

7^5 6 4). f r omx-y;i'tc#:£i-*L{f. f r o m-r-";^;^:*^^ t o •r- 
r;^^3'e(^^^vi h.-J^M V^^^^l^'- LT. f r om-r-y;H*10^<^:ty 
>^;6^^ELTV^7tffiStCn u 1 HS'Sria^L (;^"r ^7 yS 6 6 ) 

ys 6 7) > SJS:^-r ^y/S 6 1 KM^o 
[0 0 5 2] 

t/Cx ;5^T--y T'S 6 4 lC;feV>T. f r om>r-r;l/fr^t±-e<^>:trvj^i5' bsK'T 
>'^36q?^L5&v^i:^^3J5cLfv:^'a•^-^i^ SEt- f r o mx--/;V5&^«b t ox-y^V 

L (Xx-yT'S 6 5) . 6 1 IcM^o y^y^y-ys 6 S^O^'^^-r ^y 

6 l<r>m.^^t>-t},zX^. ^^-^^V:^^ hWS1f^3 5 3l*l<^^7'i^'iiJ' 

f^•t^^^■^^ ib'g>^'7'vii> M*I<^7='~i5'^ 'LXCO-^'f^J:^^ h'^"^ > 

[0 0 5 3] 



tJlSE# 2004-3064654 



2003-187690 ^ ^- v : 20/ 

^r-j:^^ ymmmms 5 3i^t^i5v^T:t"rvj^i^ h.i?>r >^=S:ltm-ci'&:d-o 

o 

1 0 .0 5 4 ] 

L (;^Tu/7's 6 8) ^ m^^y' y'^s e i ich^o ^lOy^T- yy's 6 8 icjio 

[0 0 5 5] 
[0 0 5 6] 

T^^tL (^x^y^S 7 1) . :ryvii> h#R^5|tai^l 2 Ofi. -eOT^V^y K 
twMJS^;^:^ VmWi^<OGCy'7^3 2 5 7&^ON'e^>^;&-S>6>'lr*J^L U 
T^-yT'S 7 2) . ONT-'&tttLt?. ^^^^T«|S1 1 0 3&«^<^^^<^^^5i^^^f «:fT 
d Ux-y :/S 7 1) o 
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• w 

[0 0 5 7] 

, h#M^ffi^l 2 0(±. ;5^T-^;'7'S 7 1 izid\^^x^^m^Ul l 0 

t3 J: 0 H^f $ tLf::^^3&^ r v ^ h -i^'^f > ^ ^r^SkS^^ "T ^^^-C* o fz 

^X-fj:i!)^':^fz^j:h if. ^^mffU 110 36s^<7)^^<7)|ifX^^Tt:^f 9 X -y 7* 
S7 1) o 'SriS^ r^T-Vii^ hJj^-f >i5^^^a**a^i-'5.^^i:{i. ^iJ' ^7^^1*1 

[0 0 5 8] 

tztm^Lfz^^izit. ^^^^=L.^ h#Bsmm^i 2 o{i-e<^^"/>?^^ b^^-i' 
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